VEGF-R2 and neuropilin-1 are involved in VEGF-A-induced differentiation of human bone marrow progenitor cells.
Tumor growth and metastasis require the generation of new blood vessels, a process known as neo-angiogenesis. Recent studies have indicated that early tumor vascularization is characterized by the differentiation and mobilization of human bone marrow cells. Vascular endothelial growth factor-A (VEGF-A) is one of the growth factors, which enhances their differentiation into endothelial cells, but little is known about the implication of the VEGF-receptor tyrosine kinases and about the implication of the VEGF-R co-receptor, neuropilin-1, in this process. In this context, the identification of the molecular pathways that support the proliferation and differentiation of vascular stem and progenitor cells was investigated in order to define the pharmaceutical targets involved in tissue vascularization associated with this process. For this purpose, an in vitro model of differentiation of human bone marrow AC133+ (BM-AC133+) cells into vascular precursors was used. In this work, we have demonstrated for the first time that the effect of VEGF-A on BM-AC133+ cells relies on an early action of VEGF-A on the expression of its tyrosine kinase receptors followed by an activation of a VEGF-R2/neuropilin-1-dependent signaling pathway. This signaling promotes the differentiation of BM-AC133+ cells into endothelial precursor cells, followed by the proliferation of these differentiated cells. Altogether, these results strongly suggest that VEGF inhibitors, acting at the level of VEGF-R2 and/or neuropilin-1, by inhibiting differentiation and proliferation of these cells, could be potentially active compounds to prevent progenitor cells to be involved in tumor angiogenesis leading to tumor growth.